Monte Carlo method is used to study N X N Ising square lattices with nearestneighbor interactions and either free edges or periodic boundary conditions. The internal energy, specific heat, order parameter, susceptibility, and near-neighbor spin-spin correlation functions of the finite lattices are determined as a function of N and extrapolated to the corresponding infinite-system values. The effect of finite size is greater for free edges in all cases. The results agree well with predictions of finite size scaling theory and the shape functions as well as amplitudes of surface contribution terms are determined.
. For the magnetic behavior no such information is available for fully finite square lattices. The expected behavior of finite systems has been discussed by Fisher4 in terms of scaling functions involving the infinitelattice critical exponents. According to this finitesize scaling theory the free energy of an N x N lattice is given by the scaling ansatz: F(N, T)=N F(N e), with 0 = (2 -o)/v, and in terms of the size-dependent "ordering" temperature T,(N), is then modified by a correction term involving a new set of exponents"' n"P"y"etc. (which involve combinations of infinite-lattice exponents). Using the data for lattices with free edges we shall test the scaling predictions for surface correction exponents and extract the amplitudes of the surface terms. Au-Yang and Fisher' have recently shown that these scaling ideas correctly describe the behavior of N &&~s trips with free edges. For such strips, or for N x N lattices with p.b.c. in only one direction all surface spins are equivalent and contribute equally to the surface correction. However, lattices with all free edges have corners which may give an additional correction of unknown form and magnitude. It is doubtful that our data will be sufficiently accurate to separate out the corner contributions although for quite small N the effect of the corners may be to increase deviations from the simple scaling form. In any case, the finite-size behavior of the magnetic properties is not known analytically for any boundary conditions and our data should provide the first information in this area.
A complete understanding of these finite-size effects is also quite important from a practical point of view since it will provide a guideline for the interpretation of Monte Carlo data on other more complicated systems.
The method used for these computer "experiments" will be described in Sec. II and the results will be presented in Sec. III. In Sec. IV In both cases the specific-heat data agreed with curves obtained from numerical differentiation of the U-vs-T curves shown in Fig. 1 .
B. Magnetic properties
The order-parameter data" for both types of boundary conditions are shown in Fig. 4 The extrapolation of the order-parameter data to N =~i s depicted in Fig. 9 ; Bethe approximation for /(, ---(see Ref. 28 I"(x) =C'x ", x-~, where C' are the susceptibility amplitudes of the critical power law for the N =~s usceptibility above and below T,. Finite-size scaling plots of the susceptibility both above and below T, are shown in Fig. 15 The results" shown in Fig. 16 
